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SnapShot: The Human Microbiome
Antonio González,1 Yoshiki Vázquez-Baeza,2 and Rob Knight1,3
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Humans are inhabited by trillions of microbes, residing in different body sites. Recent research is beginning to reveal the different populations of microbes in the body and how 
they participate in our physiology.
The Healthy Human Microbiome Map
The human microbiome project (HMP) (HMPC, 2012a, b) is the largest characterization of the healthy adult human microbiome, the genetic representation of the microbial 
communities that live on and inside of us. The HMP collected samples from 250 individuals, sampling across different body sites. In this panel, we represent the taxonomic 
information at the family level for skin, gastrointestinal tract, oral cavity, urogenital tract, and airways. This information is used as a comparison frame against other data sets 
from healthy or diseased patients.
The Cosmopolitan View of the Microbiome
It has been a tremendous effort from researchers from around the world to characterize and define geographical differences in the composition of microbiota in healthy 
adult humans. In addition to the HMP, MetaHIT (Qin et al., 2010), the European Commission project, has also characterized the human gut microbiome from a different set of 
participants (healthy, obese, and those with inflammatory bowel disorder). However, these efforts are still just the beginning of microbiome discovery because they have not 
covered all body sites and geographical locations. In the current representation, we have healthy gut samples from Malawi, Spain, Denmark, Venezuela, and the United States 
of America (Yatsunenko et al., 2012). Thanks to the HMP, the USA is also represented by samples from other body sites like oral cavity, urogenital tract, and airways.
All Body Sites Base Map of Healthy Individuals
A useful method to compare samples from microbial communities is to use principal coordinates analysis (PCoA). This technique, implemented in QIIME (Caporaso et 
al., 2010), using unweighted UniFrac as the distance metric (Lozupone and Knight, 2005) and visualized with Emperor (Vázquez-Baeza, 2013), clusters similar microbial 
composition together and more different ones further apart. In this representation, each microbial community is represented by a single sphere. We show the clustering 
patterns in the microbial communities from the samples from subjects in Malawi, Venezuelan, and the USA, framed against the HMP.
The Microbial Pregnancy Roadmap
The human microbiome is an ever-changing entity. However, sometimes these variations are due to natural causes. Notably, pregnancy alters the gut microbiome 
dramatically, and these changes are consistent between individuals. Also, newborn babies are born with a distinct gut microbiome, which is matured over time to resemble 
the adult gut microbiome. This PCoA plot, based on weighted UniFrac (Lozupone and Knight, 2005) distances, shows the dramatic shifts in microbial community composition 
between the different trimesters of pregnant women (Koren et al., 2012) in combination with fecal samples collected from an infant’s first 2.5 years (Koenig et al., 2011) of life 
and framed against gut HMP samples.
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